The Oxoid combination disk method for detecting extended-spectrum ␤-lactamases (ESBLs) depends on comparing the inhibition zones of cefpodoxime (10-g) and cefpodoxime-plus-clavulanate (10-plus 1-g) disks. The presence of clavulanate enlarged the zones for all of 180 ESBL-producing klebsiellae by >5 mm, whereas zones for cefpodoxime-susceptible isolates and cefpodoxime-resistant isolates with AmpC and K1 ␤-lactamases were enlarged by <1 mm. Good discrimination was achieved with either the NCCLS or the British disk method.
Bacteria. The bacteria tested comprised Klebsiella pneumoniae and K. oxytoca collected from intensive-care unit (ICU) patients in multicenter surveys covering Western and Southern Europe in 1994 and in 1997 to 1998 (1, 9) . One hundred eighty ESBL producers were included, selected on the basis of ceftazidime/ceftazidime-plus-clavulanate MIC ratios of Ն16 by agar dilution. The ESBLs produced by these isolates were partially identified previously by isoelectric focusing and PCR-singlestrand conformation polymorphism for SHV types (15, 16) , or by isoelectric focusing and PCR-restriction fragment length polymorphism for TEM types (16) . Genes for a few of these ESBLs were sequenced (16) . Molecular studies invariably detected an ESBL gene when the presence of an ESBL enzyme had been inferred from synergy between ceftazidime and clavulanate (15, 16) . Also included were 19 K. oxytoca isolates that hyperproduced their K1 chromosomal ␤-lactamase, as demonstrated by antibiogram and kinetic studies (6), and 5 klebsiellae deduced to have AmpC ␤-lactamases on the basis of synergy between ceftazidime and the monobactam Ro 48-1256 (9) . Both of the latter groups of isolates gave ceftazidime/ceftazidime-plus-clavulanate MIC ratios of Յ4 by agar dilution (9) . Control strains, which were randomly selected from the same survey collections (1, 9) , comprised 25 isolates each of K. oxytoca and K. pneumoniae that lacked ESBLs or other potent ␤-lactamases. These organisms were highly susceptible (MICs, Յ2 g/ml) to cefotaxime, ceftazidime, and cefpodoxime, and they gave ceftazidime/ceftazidime-plus-clavulanate MIC ratios of Յ4 by agar dilution (9) .
Disk test methods. The isolates were tested by the Oxoid combination disk method for ESBL Detection, which depends on comparing the inhibition zones given by cefpodoxime (CPD) (10-g) and cefpodoxime-plus-clavulanate (CD01) (10-plus 1-g) disks. Ceftazidime (CAZ) (30-g) disks (Oxoid) were tested in parallel as a control (8) . The disk tests were performed (i) with confluent growth on Mueller-Hinton agar (Oxoid), in accordance with the NCCLS recommendations for nonfastidious bacteria (12) , and (ii) with semiconfluent growth on Iso-Sensitest agar (Oxoid), in accordance with the recommendations of the British Society for Antimicrobial Chemotherapy (BSAC Standardized Disc Sensitivity Testing Method, Newsletter of the BSAC, Summer 1999). Zone diameters were measured to the nearest millimeter. A difference of Ն5 mm between the zones of the CD01 (10-plus 1-g) and CPD (10- and CPD (10-g) disks additionally were reviewed against the susceptibility criteria of the NCCLS and BSAC, and against NCCLS criteria for predicting ESBL production (12) .
Inhibition zones for ESBL producers and susceptible controls. The distributions of inhibition zone differences (the CD01 [10-plus 1-g] zone minus the CPD [10-g] zone) for the ESBL producers and ESBL-negative controls by NCCLS methodology are shown in Fig. 1A ; those obtained by BSAC methods are shown in Fig. 2A . Regardless of which method was used, all 180 ESBL producers gave zones at least 5 mm larger with the CD01 (10-plus 1-g) disks than with the CPD (10-g) disks. The differences in zone diameters between the clavulanate-containing and non-clavulanate-containing disks were larger by use of the BSAC methodology (mean difference, 11.6 mm; standard deviation, 7.8 mm) than by use of the NCCLS method (mean difference, 10.0 mm; standard deviation, 4.2 mm). None of the 50 ESBL-negative control isolates gave a difference in zone diameter of more than 1 mm between the two disk types by either method.
The zones of CPD (10-g) disks for ESBL producers and non-ESBL producers were better differentiated than those of CAZ (30-g) disks, irrespective of whether NCCLS or BSAC methodology was used (compare Fig. 1B and C with Fig. 2B and C). This was so despite the fact that isolates had been categorized initially on the basis of synergy tests between ceftazidime and clavulanate. The NCCLS criterion (12) of predicting ESBL production from a zone of Յ22 mm for a CPD (10-g) disk correctly identified all the producers (Fig. 1B) , at the expense of mistakenly inferring production in 1 of 50 susceptible controls. The alternative criterion of inferring production from a zone of Յ22 mm for a CAZ (30-g) disk identified 172 of 180 ESBL producers, without any false positives among the 50 controls (Fig. 1C) . The NCCLS susceptibility criteria categorized 2 of 180 ESBL producers as cefpodoxime susceptible, and a further 15 as intermediate; NCCLS criteria also categorized 32 of 180 ESBL producers as ceftazidime susceptible and a further 19 as intermediate. The BSAC resistance breakpoint (Յ27 mm) categorized 4 of 180 ESBL producers as susceptible to ceftazidime, with no nonproducers categorized as resistant. The Society makes no recommendation for CPD (10-g) disks against Enterobacteriaceae, as 5-g disks are routinely used for susceptibility testing with cefpodoxime in the United Kingdom.
Behavior of AmpC producers and of K. oxytoca strains hyperproducing K1 ␤-lactamase. All five AmpC producers gave no zones with CPD (10-g) disks by NCCLS methodology and zones no larger than 9 mm by the BSAC method. Zones for the CD01 (10-plus 1-g) disks were within 1 mm of those for the CPD (10-g) disks for these strains, regardless of whether NCCLS or BSAC methods were used. Zones with CAZ (30-g) disks for the five AmpC producers ranged from 6 to 13 mm by the NCCLS method and from 6 to 19 mm by the BSAC method. Thus, irrespective of the method and the indicator cephalosporin, the AmpC producers were obviously resistant, and this resistance was not reversed by clavulanate, meaning that these strains were readily distinguishable from ESBL producers by the combination disk test. The behavior of the 19 K. oxytoca isolates that hyperproduced K1 ␤-lactamase was more problematic. Twelve of these K. oxytoca isolates gave zones with CPD (10-g) disks that fulfilled the NCCLS criteria for predicting ESBL production (zone of Յ22 mm) and for intermediate resistance (Յ20 mm); 11 gave zones signifying frank resistance (Յ17 mm). Using BSAC methodology, the zones of the CPD (10-g) disks for the 19 isolates ranged from 14 to 36 mm, with 11 of 19 isolates giving zones of Յ24 mm in diameter. The isolates that appeared least resistant to cefpodoxime were identical by both methods and corresponded to those previously found (6) to have the least degree of ␤-lactamase hyperproduction and to be least resistant to cefuroxime (data not shown). The zones with the CD01 (10-plus 1-g) disks by both the NCCLS and BSAC methods were equal in diameter to those with the CPD (10-g) disks, or up to 3 mm smaller, thus distinguishing resistant hyperproducers of this chromosomal ␤-lactamase from strains with ESBLs. All 19 hyperproducers appeared susceptible to CAZ (30-g) disks in both BSAC and NCCLS tests, as anticipated for the phenotype (6).
In conclusion, comparison of the inhibition zones for the CPD (10-g) and CD01 (10-plus 1-g) disks distinguished ESBL-positive klebsiellae from susceptible strains without errors, regardless of whether the NCCLS or BSAC disk test methodology was used. M'Zali et al. (11) recently published the findings that use of ceftazidime (30-g) and ceftazidimeplus-clavulanate (30-plus 10-g) disks detected 86% of ESBL producers; that use of cefotaxime (30-g) and cefotaxime-plusclavulanate (30-plus 10-g) disks detected 66% of producers; and that use of both disk pairs detected 93% of producers.
Comparison of the two studies is tenuous, however, both because the test strains differed and because M'Zali et al. used the ratio of the zone diameters with and without clavulanate to infer ESBL production, rather than the difference in diameters.
In the present study, discrimination of ESBL producers and non-ESBL producers was also achieved, with a false-positive rate of 2% and no false negatives, by the simpler expedient of categorizing isolates as presumptive ESBL producers on the basis of zones of Ͻ22 mm with CPD (10-g) disks in NCCLS tests. Application of the same criterion to CAZ (30-g) disks led to a false-negative rate of 4.5%. Unlike these simpler strategies, the combination disk test additionally distinguished ESBL producers from strains with AmpC enzymes and from K. oxytoca isolates that overexpressed the K1 enzyme. This discrimination is valuable for surveillance and for patient care, where it guides the choice of further antibiotics to test (cephamycins and ␤-lactamase inhibitor combinations against ESBL producers, "fourth-generation" cephalosporins (cefpirone and cefepime) against AmpC producers, and ceftazidime against K1 hyperproducers). A limitation, irrespective of whether NC-CLS or BSAC methods were followed, was that ca. 40% of K1 ␤-lactamase-hyperproducing K. oxytoca isolates appeared susceptible to the CPD (10-g) disks. These strains would not have been confused with ESBL producers, but would have been categorized as cephalosporin susceptible unless tests were also performed with antibiotics that are better substrates for the K1 enzyme, notably aztreonam or cefuroxime.
